The thermal conductivity of several single wall carbon nanotubes (CNT) has been calculated over a temperature range of 100-500K using molecular dynamics simulations with Tersoff-Brenner potential for C-C interactions.
The discovery of carbon nanotubes (CNT) by Iijima [1] and others [2, 3] 
AAt where A is the cross-sectional area of the SWNT taken to be an annular ring of thickness 3.4 .\, At is the time step taken to be 0.5 fs, and NB is the number of atoms in the boundarv layers. Figure  lb shows the final temperature distribution within a (10,10) SWNT at five different equilibrium temperatures.
The thermal conductivity n is determined from the procedure outlined in Ref. [6] .
The thermal conductivities are calculated at temperatures from 100-500K. Fig. 2a The dependence of the thermal conductivity on the radii of nanotubes of the same chirality (armchair nanotubes) is shown in Fig. 2b for (5, 5) , (10, 10) and (15, 15) nanotubes.
The temperature dependence of the thermal conductivities of (8, 8) and (12, 12 ) nanotubes were also calculated and follow the same behavior as described below.
As shown in the figure, the values of the thermal conductivity at 100K for all armchair S_,VNTs are close to each other. As the temperature is increased, the thermal conductivity increases, bv different rates for different tubes, up to a maximum value followed bv a decrease to lower values at higher temperatures. \Vith in the resolution, of the temperature dependence reported in this work, the peak values of the thermal conductivity of (5,5), (10, 10) , and (15, 15) SWNT occur at 300K, 400K, and 450K respectively.
The dependence of thermal conductivity on the tube chirality, via a comparison of (5, 5) and (10,0) nanotubes, is shown in Fig.2c . These CNTs have the same diameter, and so should not be affected bv the strong diameter dependence as described above.
The qualitative temperature dependence in the two cases is the same. Thermal conductivity of both peak at 300K. At lower temperatures, the thermal conductivity of the (5,5) nanotube drops faster than that of the (10,0) nanotube. This difference can be explained by the stretching strain behavior of sigma bonds as a graphene sheet is rolled up to make a nanotube. [10, 11] In arm-chair nanotubes the sigma-bond along the circumference is strongly strained, while, in zigzag nanotube the sigma bond along the tube axis has the least strain. The excess strain along the circumference in armchair nanotube can limit the phonon mean free parth due to scattering, and lower the thermal conductivity.
The diameter dependence of the peak positions of the armchair nanotubes in Fig.2b is explained next. The drop in the thermal conductivity beyond its peak value is generally attributed to the increased role of resistive phonon-phonon interactions known as Umkalpp processes (U-processes).
[4] These involve large wave vector phonons and lead to 1/T dependence in thermal conductivity at high temperatures.
In a typical U-process, the randomization of heat flow direction [12] occurs and net heat flux along the axis is reduced.
The cyclic boundary condition around a nanotube leads to the following condition, = (2) where n is an integer. )_ is the wavelength, and d is the nanotube diameter. Since, the U-processes cause a drop in thermal conductivity from their peak value, these peaks will occur at lower temperatures in small diameter nanotubes. This is consistent with the results in Fig.  2b where thermal conductivity peaks shift to higher temperatures for CNTs of larger diameter and there is no dependence on the tube chirality.
The above features in the thermal conductivity, explained due to the onset of U-processes, also indicate a dominant role of radial phonons as a mechanism for heat transport in SWNTs. (a)
